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Lypically in (semi)-inclusive deep inelastic scattering the Bjorken variable zg; is
fixed, and only forward hadron matrix elements are accessible. In arder to accommo-
date these experimental conditions, we propose (o describe a hadron in terms of those
observables [' that are diagonal in the basis formed by quark and gluon partons. We
then construet gauge invariant epj-distributions associated with such an ohservable.
The gange covariant definition of parton states in fully interacting QCD are chosen so
that the parton distributions are given by the physical structure functions q(zp;) and
g(zg;). To satisfy these Tl:!qui_;;eumnts_. quark and gluon partons must be cigenstates
of the generators of the covariant translations,
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and the operator of the observable I' must commute with 77 and 7 2.

A hadron angular momentum is completely described by four seale dependent
agi-cistributions. Two of them coincide with the polarized quark and gluon structure
functions Ag and Ag. The other two,
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are naturally regarded as the agy distributions of quark and gluon orbital angular
momentum. They are well defined physical objects and are gauge invariant by means
of the residual gauge covariant derivative D, = §;, — 9.4, where A4 is given by

Azt 2!, 2%) = F: [ de= () (2)

in AY= 0 pauge. They are observable in principle and can be calculated in mod-
els or within lattice QCD. However, it remains an open guestion whether the TR
distributions of quark and gluon orbital angular momentum which we have defined
can be measured in a practical experimental process,
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